The purpose of this study was to evaluate whether the "date of birth" influences the process of gaining access to university. To this end, we considered the distribution of the birth dates during the year, the qualifications required to enter the University of the Basque Country and the selected degree of 32,740 students who had entered the University from 1999 to 2004. Correlation analysis demonstrated that there is a small (r=-0.015) but significant (p=0.011) relationship between date of birth (January 1 st =1; December 31 st = 365) and the average grade students obtained in their university admittance exams. Moreover, this difference is more marked in certain degrees such as Medicine, Audiovisual Communication, Psychology, Engineering, Fine Arts or Physical Education. The effect may be due to a different degree of maturity between the adolescents born in January and those born in December. Thus, the former may be more mature and obtain better qualifications in secondary school. In conclusion, the data suggest that the "date of birth" factor influences the process of gaining access to university. Therefore special attention should be made to avoid the potential disadvantages associated with being born late in the year.
INTRODUCTION
Nowadays it is well accepted that people born in the first half of the selection year have more chances of being successful in certain sports [1, 2] . This has been attributed to the fact that older children have physical advantages in many sports compared with their younger counterparts [3] .
In the same way, professionals working in the field of education have long been aware that the youngest children in a school year tend to be disadvantaged by the educational system, particularly in the earlier years of school [4] [5] [6] [7] .
Different explanations of age-related differences in school performance have been proposed. Firstly, that they are related to differences in length of schooling [8] . Secondly, that there may be an age-position effect produced by variables associated with the fact that some children in a year-group are older that their peers [9] [10] [11] . In Spain, and most western countries, where all children born in the same calendar year enter school at the same time, the oldest and youngest pupils may differ in age by nearly one full year.
As different countries use different cut-off dates for school entry, national comparisons are illuminating. Whereas children born between September and December are at an advantage in England, where they are the oldest in their class, children born in these months are at a disadvantage in Sweden, where they are the youngest in their class [9, 12, 13] . This is strong evidence for the age-position effect explanation, based on the disadvantage of the youngest children in the year, who may not be developmentally ready to start school and may suffer stress and failure in the school environment [5] .
The educational disadvantage experienced by the youngest children in a class is not confined to the early school years but persists into secondary education [10, 14] and it also influences university entrance [5, 8] . But while there are numerous studies that examine the age effect in primary and secondary education, there are very few studies that analyze this effect in university education and in addition these works are very specific, limited to a specific degree, and carried out with a small community sample. Thus, a constant asymmetry in the birth date distribution of the Portuguese and Italian faculties of medicine has been observed [15, 16] .
These studies have led us to investigate whether the birth date asymmetry appears generally in all subjects studied at university or occurs selectively in specific courses of study, and whether it is the same among males and females. In addition, we investigate whether there is any correlation between birth date distribution and qualifications to enter the University.
METHOD Sample
We considered the distribution of the birth dates throughout the year and the qualifications required to enter the University of the Basque Country for 32 740 students who had entered the University from 1999 to 2004. The subjects were born between 1980 and 1985. The mean age when they entered the Basque Country University was 18 years (S.D.=0.64). The current study examined data from 19 513 women and 13 227 men. These dates were obtained from the University Register.
The University of the Basque Country (UPV/EHU), the only public university in the Basque Country, is one of the biggest universities in Spain, with around 50 000 students, and has the widest educational offer, with around one hundred degree courses. This University is the biggest in the Basque Country and around 75% of Basque Country university students attend the UPV/EHU.
Birth date distribution of the students who entered the University of the Basque Country was compared with the birth date distribution of the Basque Country General Population born between 1980 and 1985. The data for the Basque Country General Population was collected from EUSTAT (Official Basque Statistics Office).
Ethics
The study was approved by the Research and Ethics Board of the University of the Basque Country Medical School.
Measures

Season of Birth
The main predictor variable in this study was season of birth.
In Spain, students are distributed in courses according to the calendar year and the cut-off date for school entry is 31 st December. So in a specific class people born during the first months of the year (January-March) are the oldest ones and the people born during the last months of the year (OctoberDecember) are the youngest.
In the present work the season of birth was defined as the distribution of the date of birth throughout the year. The selected distribution ranges were: Distribution of people in birth date semesters ( 
Qualifications
To enter any of the Spanish universities it is necessary to pass an entrance exam. The score obtained in this exam (40% of the value) is added to the marks obtained during Secondary Education (60% of the value) and this gives a mark called "selectividad", which is the score used for the purposes of university entrance and choosing candidates for specific courses of study, specially those with numerous clausus.
The numerous clausus (programmed number) was introduced to limit access to some courses. Thus entrants to specific faculties, such as the medical faculty, are the most successful high school students, due to the scarcity of places as compared to the number of interested applicants.
Methods of Analysis
Data were analyzed statistically using SPSS 15.0. Chisquare analysis was used to determine whether the percentage differences between the birth date distribution ranges were statistically significant. Correlation analyses were calculated using Pearson correlation coefficients. An alpha of p 0.05 was used for statistical significance. Table 1 shows the distribution of people, born between 1980 and 1985, in birth date semesters for the Basque Country General Population and the students that entered the University of the Basque Country. The 2 test indicated that the distribution of the birth dates was different for university students compared to the general population of the same age, with the proportion of people born in the first semester being larger in the university population (p<0.001). If we analyze the gender effect, we can notice that although this distribution asymmetry is similar in both genders, with a higher proportion of both males and females born in the first semester, it presents a higher significance among males (p<0.001) than among females (p<0.005). The analysis revealed the same asymmetry over the whole six-year period.
RESULTS
The distribution of people born in the first and the second semesters of the year in the Basque Country and in the main degrees offered by the University of the Basque Country is presented in Table 2 . We can observe that the difference between the number of students born in each semester is more marked in certain degrees such as Medicine (p<0.005), Industrial Engineering (p<0.05), Technical Engineering (p<0.05), Audiovisual Communication (p<0.01), Psychology (p<0.05), Psychopedagogy (p<0.05), Physical Education (p<0.01) or Fine Arts (p<0.05), where the differences are significant.
In those studies in which significant differences were observed, if we compared the distribution of people born in the first and the second semesters of the year in the Basque Country with all the students registered, we then analyzed their distribution by gender ( Table 3) . Among the Medicine (p<0.001) and Engineering (p<0.05) students we observed significant differences in the case of the male students and not in the case of the female students. In Audiovisual Communication, significant differences are found among female students and not among male students (p<0.05). For the Psychology and Physical Education students, significant differences are not observed when analyzing the groups of students by sexes. However, among Fine Arts students we can observe a significant difference both in the male student group (p<0.05) and in the female student group (p<0.05).
The minimum score in the university admittance exam (selectividad) required to enter, and the number of places offered on the selected degree courses, for those studies in which there were observed significant differences, are illustrated in Table 4 . We can emphasize that the two degree courses with the greatest minimum entrance mark are Medicine and Audiovisual Communication. Table 5 presents the correlation among birth date day, birth date quarter, birth date semester and the qualifications obtained to enter the University. Regression analysis demonstrated that there is a small (r=-0.015) but significant (p<0.01) relationship between date of birth (January 1 st =1; December 31 st = 365) and the average grade students obtained in their university admittance exams (the average between the final grade from secondary school and the grade in the university admittance exam). In male students this correlation was also statistically significant (p=0.05). In female students the correlations were non-significant. If we analyze the correlation between the birth date month, birth date quarter and birth date semester and the qualifications, the results are maintained. In female students this correlation was not statistically significant. 
DISCUSSION
Our results showed that the distribution of the birth dates was different for university students compared to the general population of the same age, with the proportion of people born in the first semester being larger in the university population, demonstrating that the relative age effect is present even at the university stage, thereby confirming and extending previous findings [5] , using a large sample of 32,740 students. This study supports the theory that there may be a "season effect" whereby fewer second semester-born students enter the University.
As has been observed in studies carried out among primary and secondary school students [9, 13, 14, 17, 18] we demonstrated that there is a small but significant relationship between season of birth, as a reflection of age position within the school year, and the average mark students obtained in their university admittance exams (the average between the final grade from secondary school and the mark in the university admittance exam). So, the oldest adolescent in each cohort performed better academically.
The effect may be due to a different degree of maturity between the adolescents born in January and those born in December. Thus, these studies support the theory that says that the former may be more mature and obtain better qualifications in secondary school [9, 13, 18] . In this regard it is interesting to note that this effect is more significant in boys than in girls. This may be due to the later maturation of boys [19] that could give more significance to the relative age effect in secondary school to the male students.
When analyzing student admittance based on sex, we observed a greater proportion of women among the university students (59.6 % of the university students) than in the general population (48.2 % of the Basque Country General Population). This could be partially explained by the existence of studies proving that girls consistently outperform boys in scholastic attainment in primary and secondary studies [6] , meaning that in the end a disproportionately greater proportion of women gains admittance to university. In addition, a study of the birth dates, sex and cognitive abilities of children with special educational needs showed that males were significantly over-represented compared to females [20] .
When we compared the age effect in the courses of study offered by the University of the Basque Country, we found that this relative age effect is significant for the following courses: Medicine, Industrial Engineering, Technical Engineering, Audiovisual Communication, Psychology, Psychopedagogy, Sport Sciences and Fine Arts. This relative ageeffect is particularly relevant for Medicine and Audiovisual Communication degrees, which are courses with tight limitations on the number of incoming students, for which the minimum scores required in the entrance exam are the highest among all the courses offered by our university. This asymmetric birth date distribution could be due to the relationship between season of birth and the score obtained in their university admittance exams. So, the oldest adolescent in each cohort, those born in the first semester, performed better in the admittance exam and gained places on the degree courses with higher minimum scores required. There are two previous studies, using a similar methodology, showing an asymmetric birth date distribution of students entering the Faculty of Medicine in Portugal [15] and Italy [16] . The first one was made with the birth-dates of 263 medical students and the second one with 957 medical students. As in our country, in these countries medical students are among the most successful high school students.
When analyzing patterns between the sexes, we can observe that Medicine or Audiovisual Communication degree courses, the ones requiring higher access marks, have a higher percentage of female students. This could be partly explained by a feminine tendency to perform better than males [6] .
Industrial Engineering and Technical Engineering are also courses for which the relative age effect is particularly relevant. These courses do not place limitations on the number of incoming students and a minimum score in the entrance exam is not required to study them. In these cases the asymmetric age distribution could be explained by the specific abilities in mathematics required in these studies. Analyses based on a data set consisting of mathematics scores showed a strong and consistent age effect: the 'oldest' pupils in an age class were better in mathematics than the 'youngest' pupils [6, [20] [21] [22] .
Specific social abilities, like communication skills or reading ability required for Psychology and Psychopedagogy studies, could explain the birth date distribution differences observed for these courses. Previous works have reported that the oldest pupils in a year group perform better both in reading ability and communication skills than their counterparts [22, 23] .
The significant asymmetric birth date distribution in those courses for which special skills are needed, such as Fine Arts or Physical Education, is very interesting. Moreover, we should not discard the idea that at very young ages, children who are almost one year older are better at drawing, painting and playing sports, and this may increase confidence and enhance their motivation to develop an interest in arts or sport.
CONCLUSIONS
In conclusion, this study showed a significant correlation between date of birth and academic performance, suggesting that the "date of birth" factor influences the process of gaining access to university.
Therefore special efforts should be made during the primary and secondary education to avoid the potential disadvantages associated with being born late in the year. Teachers should take into account the birth-date when assessing the ability of pupils in their class increasing the possibilities of people born in the second semester to enter the university.
